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CHEMICAL PROCESSES AND COMPOTINI>S 

This invention relates to intermediate useful in flie pfep&rs&on of opiate alkeloids, 
particularly inorphinanc coxxxpoiinds. The invention also relato$ to processes for prq axing 
5 such intennediates and to processes which utilise such int^xnediates in the srynU^epis of 
tnoiphinane compounds. 

The opiate alkaioids obtained fiom poppy plants of the &nuly P^g^averaceae include Isome 
of the mo$t powerfully actiog and cHnlcaUy usaflil dnigs in the depression of the o antral 
10 nervous system. BKcmplaiy opiates include morphine (1),^ 
(4) and oxipavine (5). 





<2)R*-Mei,R^«H 
<3)R^-R2-MeC(0) 



(4) R* = R^»Cife 

(5) R'«H.R^ = Me. 



The fundamental ring system common to each of diese compounds is the morphikane 



20 skeleton, depicted in £>xmula (A> Compounds containing this skeleton are coUecti 
rafbtred to hssdn as morpbinane& 



vely 
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Moiphine, ^odeSna and heroin axe characterised by a (double bond 9t the 7-positios (A^- 
moq^nanes) iJi*ile thebaine and otipavhie possess a 6,8^i«Le ^stem (^^A^ 
moifiUnanes). 

IS Moiphme and codeine ace pnndpally used as analg^cs but also find use as agen] s jfor 
indud^g sleep in the pxesencc of parn^ easing dysjmea and as an and-tusdve. Destfrite its 
valuable clinical piopecdes, moxphine has a number of negative aspects as it also depi asses 
respiration and increases the actm^ and the tone of the smoodi xnusdes o:r the 
gastrointestinal, bUiaiy and urinary tracts caudng constipaliony gallbladder spasn, and 

20 urinary retention. In addition, ifadininistered to a patient ov<t a period of time, ^ 

develops a tolerance to the anal^c effect so that tbe dosage must be increased to € btain 
the same level of pain relief* 



Heroin displays better lipid solubility than eiflHer morphine or codeme wirfch allov^ s 
easy passage across the Wood-brain barrier* It is this cflBsct vAich is flie primary 
heroin is so sought after as a zecxeational drug. When adn^inisteied intisvenously 
experience an iiitense feeling of pleasure and dull^ The problem however 

heroin» mOrpbuxe and related conqxrands is that in combir^tfion with the etq>horic 
physical dqpendence can develop. 



n»son 
Jseis" 
wftfa 
e£ bet a 
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Extmsiv« «fiK>rt$ hzve been dixecied towards the seini-*^nthesis of second genasation 
moiphme-like molcculds which tetain the analgesic pjcoperties but avoid the xaads&i tibh 
addictive sidd effects. For example, leplacment of tiie N-methjd group of moxphine with 
an N-allyl groiip provides naloxphine which acts as a Ddx«otio antagonist to leversc :nany 
ofthevsidesifable side effects of moiphine* Substitution ofotfa^ groups su^ as mediaUyl, 
propyl, isobutyl, propargyl or Qrdopropaigyl, mefigfleyelopmpyl, and meifaylcyclo butyl 
also produce substances ^Oiat are narcotio antagonists. 

Other second generation derivatives of natural opiates include tihe 14-hydroxy <kriale 
antagonists, such as naltrexone (6), naloxone (7). and 14-hydroxynonnoiphinonc (N >rl4- 

MfaloKone (also known as Narcan) is routinely administ^ to patients suffering fiom 
opiate overdose (fin: instance, bmin ov»lose). It counteracts the effects of overdo se by 
competidve inhibition at the opioid lecejitor sites* to 1b& absence of odner cpoids, 
naloxone exhibits essentiaUy no pharmacological activity. Naltrosone (also knovrn as 
Tecan) is used in the detoxification of opiate addicts. 14-Hydroxynormoiphinoni is a 
synthetically valuaible mEennediate in the production of naloxone and naKx^ne. 



20 Accordmgly, the 14-hydroxy opiates axe pi 
present inventicm is directed to ptocesses 
mannfac turc of 14-hydroxy opiates* 



iologLcally important dedvaHves* 
novel intermediates usefUl in 
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R« cycloptorpylmclliyL ipAwc = is a $ingle bond 

(7) R=^yl» ^here is a single bond 

(8) R - H» yrhere ^ double bond 

The industrial preparation of ttiese secmd genemtton 14-b[ydro7Qr compounds 
some conunoii but ehallenslng problems. One problem conunon to ttxe synttiesis 
of these compoxmds is the removal of tiie N-mdhyl substituent present in 
occurring opiate starting materials such as morphine, codeine, thebaine and Oripavii le 
second problem common to any synthetic approach to the 14-hydioxy opiates 
introduction of the 14-hydxoxy group. 



nat jrally 



5. A 



:s the 



catbani 



as 

iotes 



N*Demethyla£ion of tertiary amines was traditionally achieved using cyanogen bromtde in 
the von Bxaun xeaotioti (von Bnum, J. Chem. Ser. 1990, 33, J438) . Limited yields m id the 
toxicity of <granogen bromide have se<m tbis reaction largely replaced hy chloiof^smte 
reagents (Cool^, JTJH.; Bvian. B.J. S!)Mhesis. 1!»69, 1). Certain cblofofoxmates^ 
vinyl dilorofonnate, generally N-demethylaA« in Ugh yield and flie lesoltaiEt 
are resdily cleaved to afford the cmm^potbdiz^ secondary amines. Uiif<^tunateljr 
rea^t is very expensive, and 1ixas» its applicability to larger scale processes is 
Some photochemical procedures have been developed for tixe cleavage of N-metiiyl 
(lidner, JM.B^ Kuhn, HJ.: Golhiick, T^tratwdron Lett, 172, 1705, Sanlamaria, J.: 
Ouchabane, R: Rigaudy, J. Tetrahedron Lett. 1989, 30, 2927, Lopez. Qumoi, E.; 
Rigucaa, R TetraheO-ort Lett. 1994, 35, 5727), but these metiiods have notlseen 
^despxead use. 



niiial 



In addition to this WO Q2/iei367 discloses a multistcp complime»taiy sequence ^hioh 
includes N-dame^ykdan and oxidation of a A'.nraxplnDBne cQinpowd to the A< 
morphinane compound, b Hie lepoited procedote^ demediyladon is acideved by 
oiddatioa of fhe N-meO^l moxpthinane to £>im fho l]-09dde motpbiniinB "wAich is tten 
Heated wiA a Fe(n) based teduoing agntt. The oxidation of the A'-4B0ipbinane i» H» 
diene is repotted as a separate reaction and is fitdUtated tfatou^ dw use of r■JltoOs^ |Both 
of these pwoedttres ai© con^pUcatcd wMkH^ ptooeduKs v4ii^ 



#10/22 
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scales. Tiies© work-igj steps are lequired in bolt the N-dcmethylation and oxidation 
in Older to separate the desired nioiphinsnes fi^ the respective Fe or Iv&i reagents 
tiie reactive reactions are completed. 



tteps 



5 TcaditionaLbr, 14-hydn»qr grotq) has been introduced by the mddation of ^ 
motpbinanes. For example, OB 939287 describes the oxidadott of fb^Mine (4) in & cmic 
arid witb 30% hydrogen peK>xide at 40-50^ to give 144^ydiox^ Intetestij i^y, 

the commonly used piocedtxtes have usually only involved the oxidation of A^A*- 
moiphinanes which have a protected 3-hydroxy group. Consequently in the psepaiatic n of 

10 commenrially valuable 14-hydroxy opiates, such as naloxone and naltrexone, an additional 
step wjuld be required to remove die protective group. Oripavine, which is extracted i iora 
Ihe poppy plant in low yields and has an unprotected S-hydioxy group, has not been wi dcly 
wed a$ a startios tnateriat for the oammensial piodnctiaa of 14-bydnwy opiates. Alth< ugh 
oripaviiw is naturaUy less abundant than diha: moqphin^ 

15 «ili<y means that there is BO teal shortage of iWstwtoKdfy 

h would be desirable to be able to use oripavine as a starting mat«aial ^ 
14-l^dn»^ opiates. 



In one ajspect the present invention provides a method ibr preparing a 6-c»co.l4-lq'di axy 
A'-moiphinane comprisiitg oxidising a 6-methoxy-N-mefl>yl-A«^«-inoipWaaae ibr a lime 
and under conditions sufficient to fonn a 6-oxo-14-hydfoxy.NHmetivl'AVoiphi«yw- 
oxide and converting the formedN^xide to the 6^xo-14-hydioxy-A'HBoipbinane. 



14- 

le 



In another aspect the present mvcndon provides a medwd for convertmg a 6«xo 
25 hydroKy-N-melhyI-A'™pbinan.>.N^xide to a 6<,xo-l4.hj^x>wA'-moiiit 
comprising subjecting the N-^xide to reducing conditions to ring close the N-methyi gr rop 
with the J4.bydrCKy group fomdng an oxazolidine ring, and hydrolyslng the ring clewed 
©xaaoHdhie product to fonn flia «^o-144vdro3ty-A'Mt»o«pliinane. 



In a further aspect of the invention flwe is provided a cowp^ 
modified maxsSidnfim ^deton: 
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In yet anoth^ aspect Che iaventiQix provides a method of preparing a moiphliane 
S compound having a modified moiphinane skeleton (B) compdusiDg treating a 6-ox<>N- 
metiQrl-14*hydroxy<^^-mDiphi}tkaAfi-N-09d with m FeCD) reducing agent for a time and 
under conditions stifiGcientlo ring dose the N-mediyl gtoi^ widiihe 14-lLydtaxy grou|^ 

In another aspect of the invendon fliexe is provided a method for pxepadng N-*alkyl cr N- 
1 0 alkenyl 6-oxo-14-hydroxy moiphhianes conqsrisiag: 

osddiaing a 6-methoxy-^N-methyt A*^*-moiphinane for a time and under condiiions 
sufiBcient to form a 6-oxo-14-hydroxy-N-methyl-A'-xnorphinan&-N^xIde, 

IS converting the formed N-osdde to a 6-oxo*14-hydtoxy-A^-mo]cphiQaae, 

reducing the double bond to fotm a 6-oxo-14-hydxoxy moiphinane, and 

subjecting the 6-oxo-14-hydroxy-moiphinane to N-alkylation to introduce tb^ N- 
20 alky 1 or N-aDcenyl substituent 

The processes according to the present invention are enable of being performed using 
naturally isolatable A^^^-moiphinanes like OTQMmne <4) and tiiebaine (3) as staitbig 
materials. Preferably the 6-me1iioxy-N.meaQflnA*^"HBiofphij^ is a compouml of 
25 formula I: 
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H3C — o 




N CH3 



5 where R is Cj-C^ alkyl, ben^l or acyl* 

The tOTcn "C1-C6 alkyl" as used heidn refers to a straight chain or branched ajkyl 
having from 1 to 6 carbon atoms. Bxamples of suitable alkyl groups indude methyl> 
propyl, isopropyl and n-butyl. 



10 



The term "acjd'' as used bemn r^ers to a group of formula R'C(=0)-, wfaer© 
gmex^yanCt-CealkytgKyqp. AnKcaivq;>leofacyl group is an acetyl gioup. 



It is also possible for R to represent an hydroxy proteetins gtt>m>, although protect! >n of 
1 5 the lQrdro3qr grmp is not necessary in Hw process of &e present invention. 

There are also many reported synthetic ^proaches to 6-meaio»y-N-mefhyl-/»^^^. 
mo^biuanes and both synthetic and natoially derived compounds can be incoxpomtec : into 
the processes of 4e present invention. The preferred A®,A*-moiphinanc3 to be used i ft the 
process of the present invention are oripavine and thebaine. Oripavine, however, i s flie 
most preferred starting materiaL 

The process according to the present hxventioa allows jS» the converaon of 6-methO> y-N- 



is 



20 
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methyt>A^,A^-niotphi)3anes to 6^xo-14^hydxoxy-N-methyl-&^«mo]ptamai^ 
single step. That is, in a siixgle step, the 14-bydfoxy ffoap is iolxoduced. ^ N-roe^ 
ffvfitp is oxidized to the conesposding N-meOQrl oxide^ fhe 6-ineth0xy is convened to 6^ 
oxo group aisd tiie A^&^ conj^jgateddiene is cra^ double bond. The 6-o» 




CHs 



n 



7 

5 fayd]xniy-N-'mdthyI-A^-'morphmanc-N-<>xide may bo a compoimd of fonnula 11: 



where R is H, Ci-C« alkyt, bemqrl or acyl. 

10 This oxidation may be carried out by ireating the 6-niedio:744^methyI-A^^^<iioaphi nana 
vdth hydrogen pcioxide C%2Q2> in the prcscnoe of finmic add or other soitable caibo ^lic 
adds suehas^ for instance^ aoetioeoid. The preferred oonoentration of h^ydiogen pen »n 
used in the oxidation i^ between 30-50% by wdght in water. Maze pieferably, 
hydrogen peroxide is at a concentration of SGVo by weight m wat^. Fteferably die 6- 

15 medioxy-N-methyl-A^^^-morphinane is treated with die hydrogen peroTdde in ziolar 
excess> for example with 2-5 equivaleats, mote preferably at least 3 eqoiveilents. 

Hie oxidation process is preferably carded out in tiie pre$enoe of :foxmio acid. Pre& rabjy 
the liMxnic add omicentcalion is between 30-96% by wdgbt in water. More preferably tiie 
20 coneentrodon is between 35-55% and even more preferably 40-5^ Most preferabl^ the 
fbnnic add is at a concentration of 45%. 

It is prefiured that the reacdon temperature of the osddation is canied out at bdow ^0^. 
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Pxe&rably the reaction is canied out at a tcmpmtiire fiom 20-40^C» however a i 
reaction temperature of '^20'^C is paitieularly preferred. 



coi$tai3it 



In a preferred onbodiment oxidation of Ifae 6-me&oxy-N-metl^l-A^A^-^]oxpImlane 1 
5 6-oxo-14-hydra77-N-mBlfayl-A^-mo]3dii^^ is perfoxmed in the pxesence 

solvent Preferably the solvents aze polar solvents, >vbioh may be protic or 
Pr^srably the solvoxt in an alcohol, for example methiinoU ctiumol, propanol, 
ptopanol, etc. Most preferably the solvent is etbanol. 



9 the 
of a 
^fotie. 

ISO- 



10 In another prcfored embodiment of the oxidation piocess fte 6-methoxy-N-methyl-4*,A'- 
jnorphmane is dissolved in a mixture of fonnlo acid and the solvent prior to the additiU of 
the hydrogen peroxide. 



The reaction aboold be carried out for a time which allows for the formation of tiie deisircd 
N-oxide. This tune may depend on the amount of material bdng treated:, the 
nature and concentration of the oxxdiang agettt present and the tempc^atuic at whic i 
Inaction x$ earned out Monitoring the reaction cbiomotogiiqEihic mean^ such as 
layer (dnomatogvaphy CTLC) wiU allow the skilled practitioner to detemiine 
oonqpleteness of the reaction. Suitably, the oxidadointeaction is earned out for at 
nunule^ althou^ more usually it wffl be for at least 1 or 2 liou^ 



Hie oxidation of the 6-methoxy-N-raclhyl-AV-moxphhiane to the 6H>xo.l4-hydiox(f^. 
methyl-A^-moxphinane-N-oxide may be foUpwed by an isolation step before oonversic m 
the 6K>xo-14-hydroxy.A^-«orphhiane. Hie isolation of the &oxo-14-hydroxy-N-mB 
A^-moxphinane-N-oxide may be achieved by any sniiable means. For example, 
con5>lcfion, the orude reaction niixtuie may be neutra^^ This 
effected by the addition of a suitdde base, for example, sodium or potassmm hydxoiide, 
potasfflum carbonate* etc. In a prefiaxed embodiment^ the oxidation reaction mixture is 
neutralized with a sodium hydro^dde solution at a rate which ensures that the reac tion 
temperature readies 55^C. This is preferably dona over a period of tune (fiir exdiaple 
2hr8) at vWchtune the reaction is allowed to continue for aftarlfaar I-2hr period before 
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being cooled. After Ois time the ciude N^xide product (compouzid of foimola H) cdn be 
colleoted as a solid. This crude solid may be subject to fiirfiier pxirific«tion steps (eg. 
washing vritb and/or efiianol) or it may be reduced in crude form. 

The 6<^xo-14^faydn)xy-N-meaiy]-A'-moxphinane-N^ is fhen cooverted to 6-ox<>-14- 
hydimy-A^-motj^unane by i>^onmng an N-demeOiylation. TUs is genetaUy doi^s by 
tr^ting it with a reducing agent Suitable reducing conditions are ott£Une|[ 
WO02/16367 which is incorporated hraein by reference. Exemplaiy reducing 
include Fe (JI) based agents such as FeS04, FcCl2 or Fe-pOiphrin complexes, 
when the reduction is to be carried out on a plant scale the reaction is preformed 
temperature of around 10*^C. The reaction can be monitored by TLC to determino 
completeness of the reduction (N-demefiiylation). In order to remove any excess 
species the leacdon mixture may be subjected to woxk-up step(s) wMch may, for 
involve addition of anmionium Iiydroxide and subsequent filtering. The 6-ox4-14- 
hydn>xy-A^-«moxiflunane will geuCTlIy be a conEpound of formula m: 



m 



iq;ents 
Prefeifably 
at a 
the 
F|e(n) 
instiince. 
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where R is H, Ci-Ce alkyl, benzyl or acyL 

20 

It has now been surprisingly found that when flhe 6-Oxo-l^hydrO)or-A''-inorphmai 
treated ^th a Fc(II) based reducing agent and formic add. a novel picduct havijig a 
mcnphmane skeleton 



e IS 
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ls formed in good yield. Such oxazolidines are easily separeible from the crude ita&tioxi 
mixture as an insoluble precipitate and can be rea<Uly liydrolyzed to prepare a 6-ox >^14* 
S hydroxy-A^'-moxptunane. TtieQxazoUdinecompoundv\dUsw<st$illy be of formula 




\s4iere R is H» Ci-C^ aUf^l, benzyl or a<7L 

10 

This insoluble i^ecipitate/intennediate is lefiared to haein as an oxda^Kdine compc imrf. 
Structural elucidation studies^ inchiding 2-D NMR, have indicated that the intecme liate 
has tlus structure. The stnictui^ is also consisteuiivith its solubility 

15 In a preferred embodiment of this process the 6-oxo-14-hydroxy-N-methy -A''- 
morphinanc-N-oxide is treated as a shiny in methanol ydfh FeS04, hereby formic ac id is 
then added Mvbioh forms tiie oxazolidine compound of fomiula IV as an acid inso] able 
precipitate. 
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One particular advantage ia the foimatton of the oxazolidme compouad i$ fbat its sicid 
ixisolubility makes it ea^ to separate fiom the ixon rdducmg agexxl and tba crude tt&c tion 
mixture. This is geDerall^ achieved by a simple filtratton step. The cmde oxazoliflmo 
intermediate can ihen be immediatdLy bgrdrolyzed or subjected to a fiizth^ washing 
(for e»^ple with methanol). Tins process is extremely beneficial in the producdo 
kilogram scales of 14-lQ^droxy opiates as the tedious waxk-^up steps generally requirejd 
remove ihe iion reducing agent are avoided. 



Conversion of the oxazolidine confound to the &'Oxo-14-}^droxy-^A^-motphinanje by 
hydrolysis can be achieved by treating the oxazolidine compound ynih a stroxig t dd. 
Preferred strong acids include^ hydrochloric acid, sulphuric acid, hydroboiomic rcld, 
phosphoric acid, etc« Preferably the compound of formula IV is hydrolyzed vitb 
hydrochloric acid. More preferably the hydrolysis is prefimned at elevated temp^Bti ties. 
In a preferred embodiment hydroly$is is conducted with a strong acid followec by 
ammonia at an elevated temperatme. 



# IS/ 22 
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As stated earlier^ the 6-oxo-14-hydcoxy-A^-moiphinane is an in^ortant intennediatB fbi the 
preparation of 14-hydro:Qf opiates, espedaU^ those which have a non-medqrl N- 
substituent for exanqple naltrexone (6) and naloxone O* Process &r coxxverting 6-oxo 14- 
20 hydroxy-A^-morphinanes into other useM moijdiinane compounds axe desmbed in the 
IJtietatute. 



The compound of formula III wheie R - H is of partitutor importance in the preparatio i 
compounds (jS) and (7) as its use alleviates the need for a fiirther deprotectiGn stxsp. 



The production of these compounds can be achieved in two steps fiom a compoum 1 
fbnmxla m. Such a synthesis would include an initial leducticm step, for example 
catalytic hydiogenation* to aSbtd the dihydro derivative ($-oxo-14-hydioxy-mo 
followed by N'^alkylation with a sratable alkyladz^ agent; such as L-R' where L 
leovbig group and RMs an alkyl or abcylene group. Sudiaiaocessisilkistiatedin 
1 below. 



U2ing 
3xphinape)» 
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Scheme 



of 



of 
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Scheme 1 

Formula m 

zeducdon 




As indicated above an ex^pla of a treatment to zcdace the double hood at the 7-poa iion 
5 involves cat^ylic hydrogenation. OB 939,287 describes such a pxoccss in which platj 
diloride is used as a catalyst in 10% acedc acid. US 5,112^5. US 5,927,876 and US 
5,922,876 also disclose smtoble methods for reducing die A^-double bond of compoun( 3 of 
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fexxmdain, and are incoipoiated heidnlTy reference. 

An example of an alkylation treatmoat ymM be flie reaction of ihe N-demefhy: ated 
compound with R'-Br and a base, sudi as KaCOs. SuitsAle N-aJkylation conditions^ are 
disclosed to US 3^54.088, US 3,332,950 and US 5^,876 wWch are incoipoxated b aein 
by lefercQce. EKemplary R gcot^ include Cz^ alkyl, such as straight chain, branchec i 
cyclic isoxnas of ethyl, propylbutyl. isobiityl pentyl (all isomers), hexyl (all isomers), 
oyclopropylmcthyl, (as found in naltrexone (5)) and cyclobuiylmethyl (as founi in 
nalbuphine and batoiphanol)^ Cm alkenyl re^dues such as aUcyl (as found in naloiphine 
and naloxone (6)), and Cm alkynyl, such as propargyL 



15 



20 
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Examples of leaving groups include halogen, such as Br, CI and 1, mesylate, tosylatc 
triflate. 



2S 



Following the preparation of the N-alkyl or N-alkrayl 6H>xO'14-lQrdr0xymoiiftunane 
posdble to fiuiher modify the compound using known tcdmiqaes to j)rqpare further 
morpMnane derivatives. For «^ple, if the double bond is not reduced, fucOi^ 
diemistry can be performed on the a. P unsaturated teto moiety. The oxygen atom ii > fhe 
3-position can be subjected to estetificafion» transestenficataon and ethfinfieaticn xeae ions 
usmg known techniques. 

The lefereuce to any prior art in tins spedbfiicadon is not, and should not be taken a^ an 
acknowledgment or any form of soggesdcm "fiiat that pxior art fi>nns part of the con mon 
general knowledge in Australia, 

The invention will now be described widi reference to ^ following examples whicli are 
intended only for the puipose of iUustialing certain embodiments of fl^ iDventicn and ar ) not 
to be taken as limiting the generality of ^ invention pieviou^ dcsraibod. 



and 



it is 



30 
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EXAMPLES 

TgwAwi ^ifti; Oripa^e oaddation to l44iydnwymoarpIiiiioiie-N-ari^ (14-NO) 

5 F«micacld45%(100L)i8addedtoefhaiiol(100L). Onpavine is dissolved in the acidic 
t&uaiol (I00li®/200L). 50% hydrogen percndde (70L) is added and die temperati: re is 
ttaint^ned at IfyChy cooUns. After 2 histiie zeaedon nuxtuxe is nButjaJised to pH 7 
Ifao addition of 23% NaOH at a late \s*ich ensures ^ d»e temperature of the reaction 
193(^66 SS^'C. This is peafoimcd over 2hrs. Wh«mthisteirqpeiati»eisieadxedtheinirtuxe 

10 isanowedieact&raftither l-2hrs. Aftcithistimetheieacaionniixtin^ 

and soUd material filtered. The filtered cake is washed -with wirtex OOOL/lOOkg) and 
with etbanol (80% yiel<0;. LG-MS m/z 216 CM+H) 
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then 



wh<TeR 



Examnle 2t Riedactton of CI4-NO) to oxazolidine (comporaid of foimnla IV, ' 

15 =H) 



14-HydEOxymorphinone-N-oxide (J^O) iAkg) is to 100 X, of meOumol (>$ 8%). 
Theies(at9ttt«flnixyisstin»d£br5minates. To the slony is added 0.8kBFdSO4.7H2 land 
die xesuttant ntixtuie is vigorously sdned tor exaed^ 2 mlnntes. After 2 ininutBS V.iL of 

20 85% Fopnic odd is added and the resultant ppedtpitate ia inmwKtiaf ftly filtered after m bring 
ccMtnplete. The predj^Kated oxazoUdine is woshed with meteol (^^ 13C]<IMR 
(PCQkD) B 25,4 (CIO), 29.5 (CIS), 45.8 (C16), 48.1 (C13), 65.7 (C9), 78.8 (C14). 84.0 
(C17). 86.1 (C5)» 120.4 (CI), 121.3 (Cll), 122.0 (C2), 128.5 (C12), 136.6 (C9), 139,5 
(C3), 142.6 (C8). 143.4 (C4), 196.6 (C6) ppm; IHKMR (DCOjD) 5 2.8 (m. IH, HIS), 3.5 

25 (m, IH, H15). 4.2 (m, 2H, HIO H16). 4.4 (m, 2H, HIO H16), 5.4 (d. IH, H9), 5.7 (f , IH, 
H5). 6,1 (dd, 2H, HIT), 7.1 (d, IH, H7), 7.45 (d, IH, HIX 7.51 (d, IH. H2), 7.60 (^ IH, 
H8)ppni. 

li-vgm piB Hydrolysis of oxazolldlne to 6-«zo>14-Iqrdr«iQ^^'-moxpl^nane 
30 (eomponnd of foimnla IH, where R is 
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The oxazolidxne (1 kg) is added to a solution of 25% aixunonium hydroxide (0.96 L) in 
H3O (7.2L). 30% Hydtochloric aoid (L$5 L) is then added and tho mixture is hsAcd to 
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50^C followed by the addition of activated carbon (0.02Skg>. After 30 nun fhe act ivated 
caxbon is ronoved by filtration and the fibiate is stined tor a fhrther 30 min. The pH iB 
then adjusted to pH 9.0 with 25% ammonia and stiired for a further 15 bonrs at SO^C. 
this time the zniTCture is cooled below 2Q^C and fhe pzccipitate is filtered and washed wMi 
H2O (5L) (85% yield); 13C NMR (PzO/DCl) 5 25^ (C15), 26.7 (CIO), 37.3 (C16), 46.3 
(C13), 56.6 (C9), 66.6 (C14), g6.1 (C5), 118.9 (CI), 121.3 (C2), 122.4 (CllX 
(C12X 133.0 (C7). 138.8 (C4}, 142.7 (C3), 147.9 (C8), 196.9 (C6) pptSL 



Those skilled in the art will appreciate that the invention described herein is suscepti ble to 
variations and modifications olher than those specifically described. It is to be unde: stood 
that the invention includes all such variations and modifications which &11 within the spirit 
and scope. The invention also includes all of the steps> features, compo^tion? and 
compounds referred to or indicated in this specification, individually or coUectivel]\ and 
any and all combinations of any two orn:iore of said steps or features. 



128^ 



,will 



Hirougbout tills spedfication and the claims which follow, unless tiie context xe<|ttires 
otherwise, tiie word ''compiise^ and variations sadbi as ^^compiiscs" and ^com|sridng* 
20 be understood to imply tiie inoludon of a atated inteiger or step or groisp of integeis or s 
but not the exclusion of any other int^er or step or gioiq> of integers or stqps. 

DATED fliis 22***^ d£^ of S^itemb^, 2003 
25 GlaxoSmtthKIitte Australia Ltd 

By DAVIES COLUSON CAVB 
Patent Attorneys &r die Applicants 
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